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$\dot{\mathbb{H}}’$ Euler $./\backslash \mathrm{A}$. [10] $\dot{\gamma}_{\mathit{1}}$
Euler Master formula
( ) fD .
$\circ$ . $\text{ }$ . .$/\backslash \mathrm{A}$ (duah.ty
$.\dot{\mathrm{t}}\mathrm{r}\mathrm{a}\mathrm{n}\mathrm{s}\mathrm{f}\mathrm{o}\mathrm{r}\mathrm{m}\mathrm{a}\mathrm{t}\mathrm{i}-\mathrm{n}$ formula) $.\mathfrak{M}$’-J (balanced duality $\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{n}8\mathrm{f}\mathrm{o}\mathrm{r}\mathrm{m}.\mathrm{a}$tion formula).






































Cauchy ( Ca.uchy-Binet: ) :
$z=.(z_{1}, \cdots z_{N})_{\text{ }}.w=$ ($w_{1},$ $\cdots,w$M)






$\prod_{1\leq\dot{\cdot}\leq N}.\cdot\prod_{1\leq k\leq M}$
.
$\frac{!}{1-z_{i}w_{k}}$








(1) $[-\cdot x]=.-[x]$ , (2.3)
(.2) $.[x\dotplus. y][x-y][u+v]$ $[.u-\cdot v]$








Whittake.r-Wat.son [27] ). $\sigma(x_{-}-\omega_{1;}..\dot{\omega}_{2})$ : $(\dot{\omega}_{1},(v_{2})$ Weie.rstrass $\sigma$. ( )
$\sin(\pi x)$ :( ). $x$ : ( )
(2.3) Cauchy
.
Theorem 2.1. (Cauchy ) 2 z $=$ ($z_{1},$ $\ldots,$ $z$M) $w=$ ($w_{1},$ $\ldots,$ $w$M)
. :
$D(z|w.)..:=$ $\mathrm{d}\mathrm{e}\mathrm{t}.(\frac{[\lambda+z_{i}+w_{j}]}{[\lambda][z_{1}+w_{j}]}.\cdot)_{i,j=1}^{M}$ . $\cdot$
(2.4).
$[ \lambda+\sum_{1\leq i\leq M}.(z_{1}$. $+w_{\dot{*}}.)]. \prod_{1\leq i<j\leq M}[z_{1}$. $-z_{j}][w_{i}-w_{j}]$
$[\lambda]$ $\prod$ $[z_{i}\dotplus w_{j}]$
$1\leq-,j\leq M$
. $\lambda$
Frobenius[6] Fay triseeant formula[4]
$M=2$ Riemann
$D(|z|w)$ (l. $w_{\mathrm{j}}$ ) $z$ $w$
.2. $\cdot$3 .aef.flI \Re .’ Euler( 3Heine).
Euler( $3\mathrm{H}\mathrm{e}\mathrm{i}\mathrm{n}\mathrm{e}$)
ffl [7]
[7] $\backslash \cdot.$ [1]
$0<|q|<1$
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$\mathrm{T}.$heoreni 2.2. ( Euler( $3\mathrm{H}\mathrm{e}\mathrm{i}\mathrm{n}\mathrm{e})$ )







$=. \sum_{n\in \mathrm{N}}.\frac{(a_{0})_{n}(a_{1})_{n}\ldots(a_{r})_{n}}{(c_{1})_{n}\ldots(c_{r})_{n}(q)_{n}}.\cdot u^{n}$. $\cdot$ (2.6)
,





$a_{1}\cdots a_{\Gamma+1}q\text{ }\ddot{\text{ }_{ }}r+1\mathrm{F}\mathrm{f}q- \mathrm{s}\mathrm{h}\mathrm{i}\mathrm{f}\mathrm{f}\mathrm{i}\mathrm{e}\mathrm{d}\mathrm{f}\mathrm{a}\mathrm{c}\mathrm{t}\mathrm{o}\mathrm{r}\mathrm{i}\mathrm{a}1\dot{\text{ } }.\text{ }(q- \mathrm{s}\mathrm{h}\mathrm{i}\mathrm{f}\mathrm{t}\mathrm{e}\mathrm{d}\mathrm{f}.\mathrm{a}_{\text{ }}\mathrm{c}\mathrm{t}.\mathrm{o}\mathrm{r}\mathrm{i}\mathrm{a}\mathrm{l}\text{ }\dot{\text{ }}ql\mathrm{f}\mathrm{f}\mathrm{f}\mathrm{l}_{\mathrm{I}1}\mathrm{f}\mathrm{f}\text{ }. )_{\text{ }}\phi_{r}\mathrm{f}\dot{\mathrm{f}\mathrm{l}}\text{ }f\dot{\mathrm{I}}\dot{\text{ }}\mathrm{f}\mathrm{f}\mathrm{i}^{-}\text{ }(\mathrm{b}\mathrm{a}1\mathrm{a}\mathrm{n}\mathrm{c}\mathrm{e}\mathrm{d})\text{ ^{}\phi}\text{ }\mathrm{A}\backslash \backslash \check{7}$ .$\theta \text{ }|_{\text{ }^{}\vee}.c_{1}\cdots c_{r}.=(2.5)\mathrm{F}\mathrm{f}\mathrm{G}\mathrm{a}\mathrm{u}\mathrm{s}\mathrm{s}\text{ }$








$\mathrm{x}$. ( $\mathrm{q}$-shifteci factorial $\text{ }$”) $(2.7)$
$’$’ $\beta=(\beta_{1}, \ldots, \beta_{n})\in \mathrm{N}^{n}$ $| \beta|=\sum_{\dot{\mathrm{a}}=1}^{n}\beta$i
$\Delta(xq^{\beta})=\prod_{1\leq i<j\leq n}(x_{i}q.x_{j}\sim q^{\beta_{f}})$
$xq^{\beta}=$ $(x_{1}q^{\beta_{1}}, ...,x_{n}q^{\beta_{\hslash}})$ Vandermonde
S.Milne[18] ($A_{n}$ ). q-
Theorem 2.3. ($A_{\pi}$ $q$- $(\mathrm{S}.\mathrm{C}$ .Milne[18]))
$\frac{(a_{1}\cdots a_{\mathfrak{n}}u)_{\infty}}{(u)_{\infty}}=\sum_{\beta\in \mathrm{N}^{n}}^{\cdot}.u^{|\beta|_{\frac{\Delta(xq^{\beta})}{\Delta(x)}\prod_{1\leq i_{\dot{\theta}}\leq n}\frac{.(a_{j}x_{\dot{l}}/x_{j})_{\beta_{*}}}{(qx_{i}/\dot{x}_{j})_{\beta}}}}.\cdot..\cdot$
.
(2.8)





Macdonald $.\mp$. $\dot{\text{ }}$ [12]




(4 Macdonald 1 ).
$D_{x}(.u)\cdot 1$ $= \sum_{K\subset[1,\ldots,n]}(-u)^{|K}.!q^{(_{\mathrm{a}}^{\mathrm{t}K|})}.\cdot\prod_{:\in K,j\not\in K}.\cdot\frac{1-qx_{\dot{\mathrm{t}}}/x_{j}}{.1-x_{\dot{\iota}}/x_{j}}=$
.
$(u)_{n}$ (2. $\cdot$ 10)...
\mbox{\boldmath $\zeta$} 4 Multiple principal specializatio.n.
3 .$\cdot.D$. Euler
–. Euler
Theorem 3.1. (A $\mathrm{E}^{\mathrm{J}}.\dot{\text{ }}*\grave$$\overline{\pi}\text{ }\mathrm{H}\backslash \mathrm{g}$
. ffl.ae$\mathrm{f}^{\mathrm{p}}\mathrm{I}.\mathrm{f}\mathrm{f}\mathrm{l}\dot{\mathfrak{R}}1^{-}..\Re \text{ }\dot{6}$ Euler $\dot{\mathfrak{B}}\text{ _{}\grave{\mathrm{A}}}^{J}\text{ }$ [10]) $\#\ovalbox{\tt\small REJECT} \mathrm{g}\mathrm{B}\S$
a&$\cdot$ Euler
. . $\cdot$ ..
$. \sum_{\gamma\in \mathrm{N}^{\mathfrak{n}}}u^{|\gamma|}\frac{\Delta(xq^{\gamma})}{\Delta(x)}.\prod_{1\leq\cdot\dot{o}\leq n}.\frac{(a_{j^{X}-/x_{j})_{\gamma \mathrm{r}}}}{(qx\dot{.}/x_{j})_{\gamma:}}$
.
(3.1)
$\prod_{1\leq\dot{\iota}\leq n,1\leq k\leq m}.\cdot\frac{(b_{k}x_{1}y_{k}/x_{n}y_{m})_{\gamma}}{(cx_{-}y_{k}/x_{n}y_{m})_{\gamma_{*}}}..\cdot$
.
$=_{\mathrm{i}} \cdot.\frac{(a_{1}\cdots*b_{\mathrm{i}}\cdots b_{m}u/c^{m})_{\infty}1}{(u)_{\infty}}.$. .
$|$
$\sum_{\delta\in \mathrm{N}^{n}}(a_{1}\cdot\cdots a_{n}.b_{1}.\cdots b_{m}u/\dot{c}^{m})^{|\delta|_{\frac{\Delta(yq^{\delta})}{\Delta(y)}}}.\cdot..\cdot$
$. \prod_{1\leq k\mathrm{J}\leq m}.\cdot.\frac{.((c/b_{l})y_{k}/y_{l})_{\delta_{\mathrm{k}}}}{(qy_{k}\cdot/y_{l})_{\delta_{k}}}.\prod_{1\leq\dot{e}\leq 141\leq k\leq m}.((c/a.\cdot.)X:y_{k}./x_{n}y_{m})_{\delta_{\mathrm{k}}}$.
$\overline{(cx_{i}y_{k}./x_{n}y_{m})_{\delta_{k}}}$
$m$. $=1$ Euler . (3.1)






$\sum_{\gamma\in \mathrm{N}^{\mathfrak{n}}}u^{|\gamma|}.\frac{\Delta(xq^{\gamma})}{\Delta(x)}\prod_{1\leq i_{\dot{\theta}}\leq n}.\frac{(a_{j}x_{i}/x_{j})_{\gamma}}{(q\dot{l}/x_{j})_{\gamma \mathrm{s}}}.\cdot.\prod_{1\leq\dot{\cdot}\leq n}\frac{(b_{X_{1}}\cdot/x_{n})_{\gamma}}{(oe./x_{\mathfrak{n}})_{\gamma}}.‘\dot{.}$ (3.2)
$= \frac{(a_{1}\cdots a_{n}bu/c)_{\infty}}{(u)_{\infty}}.$.
$n.+1\phi n[^{c/b,(c/a_{1})x_{1}/x_{n}}cx_{1}/x_{n},.\cdot.\cdot’.\cdot,\cdot c$
., $cia_{n;q,a_{1}}$ ... $a_{n}$. t$bu$J/C
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$=$
$\prod_{1\leq i\leq N}.\prod_{1\leq k\leq M}\frac{1}{1-z_{i}w_{k}}$
. Macdonald $\backslash \cdot$
( )(4.6) $l\overline{\tau}$
.




. $\sum_{\subset[1,\ldots,n]}.\cdot(-u)^{|K|}.\cdot q^{(_{2}^{|K|})}\prod_{:\in K,j\not\in K}.\cdot.\frac{1-qx_{-}/x_{j}}{1-x_{i}/x_{j}}\prod_{-\in K}T_{x.,q}.\cdot$





$T_{x_{*}q\prime}.f(x_{1}, \ldots,x_{i}, \ldots, x_{n})=.f(x_{1}, \ldots,x_{i}q, \ldots,x_{n})$.
Schur $S_{\lambda}(x)$ $D_{k}$. ’ $k=0,1$ ,








$\mathrm{M}\mathrm{a}\mathrm{c}.\mathrm{d}\mathrm{o}..\mathrm{n}\mathrm{a}1\mathrm{d}(\not\in \mathrm{f}\dot{\mathrm{f}\mathrm{l}}.\text{ _{}\backslash }D_{w}.(u)\text{ }\{\not\subset.\mathrm{f}\dot{\mathrm{f}\mathrm{l}}\text{ }.\text{ }1\mathrm{b}.\dot{\mathrm{F}}x\text{ _{}}.\text{ }\}^{}.\text{ _{ } }ffi_{\backslash }.\text{ }’ \mathrm{g}^{w_{\text{ _{ }}}}arrow \text{ _{ }^{}\phi}\Pi(z,\dot{w})(2.2)\text{ }z\text{ }\mathrm{M}\mathrm{a}\mathrm{c}\mathrm{d}\mathrm{o}\mathrm{n}_{}\mathrm{a}1\mathrm{d}l\not\in ffl\text{ }D_{z}(u)\dot{\text{ }}\{\not\in \mathrm{f}\mathrm{f}\mathrm{l}\text{ }$
Proposition 4.1. (( )Kiri110v-N0umi[14], Mimachi-N.$\mathrm{o}\mathrm{u}\dot{\mathrm{m}}\mathrm{i}[17]$)
$N^{\cdot}\geq M$
$D_{z}(u) \prod(z;w)=(u)_{N-M}.D_{w}(uq^{N-M})\prod(z; w)$ . (4.3)
$z=$ ($z_{1},$ $\ldots,$ $z$N) $w=$ ($w_{1},$ $\ldots$ w ) $F$ (u|z; $w$ )
.
$.F(u|z;w)= \prod(z;w)^{-1}D_{z}(.u)\prod(z;w)$ (4.4)
F $(u|z^{\wedge},\cdot w)$ . \sim
$F(u|z;w)$
$.=$
$\sum$ (- ). $1K|_{q^{(_{2}^{1^{K}1})}\prod_{:\in K_{\dot{\theta}}\not\in K}\frac{1-qz_{\dot{*}}/z_{j}}{1-z_{i}/z_{j}}\prod_{:\in K,!\leq k\leq M}\frac{1-z_{i}w_{k}}{1-qz_{i}w_{k}}}..\cdot$ (4.5)
$K\subset[.1_{\prime},\ldots N]$




An $\mathrm{e}\mathrm{w}\mathrm{s}$ $\dot{n}+1\phi n$ $\mathrm{A}^{\cdot}\mathrm{p}\mathrm{p}\mathrm{e}\mathrm{l}\mathrm{l}- \mathrm{L}\mathrm{a}\mathrm{u}\dot{\mathrm{n}}\mathrm{c}\mathrm{e}\mathrm{l}\mathrm{l}\dot{\mathrm{a}}$ $n$
$\phi_{D}^{(n)}$
$\phi_{D}^{(n)}$ t/ . $\langle$ ([10] ). .
Remad 3.1. . (3.2) n=l( (3.1). $-\}\tau$ $m=$
.
$n$ =1)
$2\phi 1$ Euler( $3\mathrm{H}\mathrm{e}\mathrm{i}\mathrm{n}\mathrm{e}$) (2.5)
$\circ$
4 Cauchy (.. )Eu.l.e.$\mathrm{r}$ R
Cauchy $\mathrm{E}.\mathrm{u}$.ler.
(3.1)
$. \sum_{\gamma\in \mathrm{N}^{\hslash}}u^{|\gamma|_{\frac{\Delta(xq?)}{\Delta(x)}\prod_{1\leq\dot{|}\dot{o}\leq n}\frac{(a_{\grave{j}}x_{1}/x_{j})_{\gamma}}{(qi_{\dot{l}}/x_{\mathrm{j}})_{\gamma\iota}}}}...\cdot..\dot{.}$
.
.
$\prod_{1\leq\dot{l}\leq n,1\leq k\leq m}\cdot.\cdot\frac{(b_{k^{X}-yk/x_{n}y_{m})_{\gamma}}}{(cx\dot{.}y_{k}/x_{n}y_{m})_{\mathrm{Y}i}}..\cdot.\dot{.}$
$=.. \frac{(a_{1}\cdots a_{n}b_{1}\cdots b_{m}u/c^{m})_{\infty}}{(u)_{\infty}}$
. $\sum_{\delta\in \mathrm{N}^{m}}(a_{1}. \cdots a_{n}b_{!}. .b_{m}. u/.c^{m})^{|\delta|_{\frac{\triangle(yq^{\delta})}{\triangle(y)}}}$
.
$\prod_{1\leq k,l\leq m}.\cdot\frac{((c/b_{l})y_{k}/y_{l})_{\delta_{\dot{\mathrm{k}}}}}{(qy_{k}/y\iota)_{\delta_{k}}}..\prod_{1\leq 1\leq n,1\leq k\leq m}’.\cdot\frac{((c/a_{1})x.y_{k}/x_{n}y_{m})_{\delta_{k}}}{(ci_{i}y_{k}/_{-}x_{n}y_{m})_{\delta_{k}}}.\cdot$
.[10] Macdonid
.$\cdot \mathrm{P}\mathrm{C}\mathrm{B}$ [13] Schur
(l.ffl. (4.6) )
1. Cauchy ( )Macdonald $q$- $z,w$
.











$[1, 2, \cdot\cdot.\cdot,\cdot N]$ $rightarrow$
.
. $\{(i, a);1\leq i\leq n, 0\leq a\leq\alpha_{i}\}$ (4.7)




$\dot{\Xi}$ [ $\dot{K}$ \rho
.Lemma 4..1.
$\prod_{i\in K,\mathrm{j}\not\in K}\frac{qz_{*}-z_{j}}{z_{\dot{l}}-\cdot z_{j}}.|_{z=\mathrm{p}_{q}(x)}..v_{j}=.\prod_{:\in K\dot{o}\not\in K}.\cdot\frac{qz\dot{.}-z_{j}}{z_{1}-z_{j}}.\cdot\cdot|_{z=\mathrm{p}-(1ae)}$
.
$=$ $(-q^{|\alpha|})^{|\gamma|}.q^{-(_{l}^{\lceil\gamma 1})_{\frac{\Delta(xq?)}{\triangle(x)}\prod_{1\dot{\theta}}\frac{(q^{-\alpha_{J}}x_{\dot{*}}/x_{j})_{\gamma}}{(qx_{i}/x_{j})_{\gamma \mathrm{s}}}}}.1^{\cdot}\leq.\leq n.\cdot$ (4.8)
.
$\prod_{\dot{l}\in K}\prod_{\llcorner-1}^{M}..\frac{1-z_{*}w_{k}}{1-q\mathrm{a}w_{k}}..|,=$p$\alpha$ (1;c),$\dot{w}=$p$\beta$(r$\mathrm{i}_{y)},\cdot$.







. (4.6) m.ultiple principal $\mathrm{s}_{\mathrm{P}^{\mathrm{e}\mathrm{c}\mathrm{i}\mathrm{a}1\mathrm{i}\mathrm{z}\mathrm{a}\mathrm{t}}!^{\mathrm{o}\mathrm{n}}}$
. .
$\sum_{\gamma\in \mathrm{N}^{n},\gamma\leq\alpha}(q^{|\alpha|-|\beta|}..u)^{|\gamma|_{\frac{\triangle(xq^{\gamma})}{\Delta(x)}}}$ (4.10).
$. \prod_{1\leq*j\prime\leq n}\frac{(q^{-a_{j}}x_{i}/x_{j})_{\dot{r}l}}{(qx./x_{\mathrm{j}})_{\gamma}}.\cdot\dot{.}.\cdot\prod_{1\leq|\leq n,1\leq k\leq m}(x\dot{.}y_{k}\mathrm{j}^{k}|(q^{\beta_{k}}x.y)_{\gamma})_{\gamma}\dot{.}$
$=$ . $(u.)_{|\alpha|-[\beta|}. \sum_{\delta\in \mathrm{N}^{m,}\delta\leq\beta}.\cdot(u)^{|\delta|_{\frac{\Delta(yq^{\delta})}{\Delta(.y)}}}$




(4.10) u\rightarrow uq (4.10)
$q^{\alpha \mathrm{s}},$ $(1\leq i\leq n)$ $q^{\dot{\beta}_{k}},$ $(1\leq k\leq m)$ . ‘ $\dot{\text{ }}$.
$\dot{\alpha}_{1}$
. $\text{ }\beta_{k}$ ffi $\mathfrak{v}$ $\text{ }$. \hslash ..‘
(3.1)
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Mimachi-Noumi[17] [10], (4.6) .
.Remark 4.2. $(.4.3.)$




Ma.cdonald.(\not\in ffl $u$ $:(4.6)$
Cauchy h-fiIJ $\cross$ lE, ( , .
.$\text{ }$. $\cdot\#$ $\not\in_{\backslash }$. , .$\cdot \text{ }$ )
.
4.$\cdot$.2. $\cdot$ . *‘. $\Re$.
. \rho (4.6) multipl.e $\cdot$ principal specialzation
. Euler
$y=$ $(.y_{1}, ..\cdot\cdot. , y,)$ $|\alpha|=r$ a
$p_{\alpha}(v;x)$ $\mathrm{m}.\dot{\mathrm{u}}\mathrm{l}\mathrm{t}\mathrm{i}\mathrm{p}\mathrm{l}\mathrm{e}$ principal specialization. .
$y$.
$=$ $(y_{1}.’..\cdot.,y_{r})$ ”







. (4.6) $\alpha\in \mathrm{N}^{n}.,.|\alpha|=N$ $\beta\in \mathrm{N}^{m},$ $|\beta|=M$








. $\leq\alpha i$ ( 9 . .
)
$\mathrm{O}$
.O $\mathrm{O}.\mathrm{O}$ O. $\mathrm{O}^{\cdot}\mathrm{O}$
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5 $q- \mathrm{P}\cdot \mathrm{f}\mathrm{a}\mathrm{f}\mathrm{f}$-Saalschutz
. Euler $(3_{:}1)$
.
Gauss (p 2F1 Euler [ $n$
( $\vee\supset$ $3F2$ .) Pfaff-Saalschutz
$\text{ }$ . (3. $\cdot$ 1)
\kappa
” $\mathrm{r}\mathrm{y}$
. weu-poised”. . $.\mathrm{A}$ $\mathrm{a}$
. $\vee\supset$ .
Euler (3.1)
$\mathrm{P}\dot{\mathrm{r}}0$.position. 5..1. ( $A_{n}^{\cdot}$ .q-Pfaff-Saalschutz $(\mathrm{S}.\mathrm{C}.\mathrm{M}\mathrm{i}\mathrm{l}\mathrm{n}\mathrm{e}:[\dot{2}0])$ )







Remark 5.1. $n.=1$ . ,$\phi_{2}$ Pfaff-Sfflschutz $q$.)
\epsilon . (Gas.per-Rahm [7] (1.7.2) )
$3\phi_{2}$
.
$[_{c,q^{\{_{1}}}^{a}$ :’l\preceq -/t $c^{;qiq]}= \frac{(c/a)_{l}(_{\mathrm{C}}ib)_{l}}{(c)_{l}(c/ab)_{l}}.$. (5.2)








$\tau+1\text{ _{ }}.\mathrm{w}\mathrm{e}\mathrm{l}\mathrm{l}- \mathrm{p}\mathrm{o}\mathrm{i}\mathrm{a}\mathrm{e}\phi_{\mathrm{f}}\mathrm{f}\mathrm{f}\mathrm{l}\text{ }(2.6)$|d\breve ’.*\epsilon *\iota \iota .‘‘..\mbox{\boldmath $\tau$}\iota ‘ ’@‘.76\leftarrow |y\llcorner \check -alp=.\hslash $|qa$\sqrt$0aq0=\hslash .‘aDical2==..-..q=$\sqrt$aa0f \mbox{\boldmath $\theta$}k\hslash ffi\epsilon $.rightarrow \text{ }$ bg $\mathrm{A}\backslash \text{ }\mathrm{v}\mathrm{e}\mathrm{r}\mathrm{y}$
$\mathrm{w}\mathrm{d}\dot{\mathrm{l}}$-poised ( ” $\mathrm{v}\mathrm{e}.\mathrm{r}\mathrm{y}$ weU-poised” ?)
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$a_{3}\cdots a_{r}.\cdot.=a^{\frac{r-8}{0^{2}}}.\cdot$ q (.5.4)
.
$.\cdot \text{ }$”very weu-poised”. ( .)
. O drews-Ask.$\mathrm{e}.\mathrm{y}$-






$\mathrm{v}\mathrm{e}\mathrm{l}\gamma \mathrm{w}\mathrm{e}\mathrm{l}\mathrm{l}-\mathrm{p}\mathrm{o}\mathrm{i}\mathrm{s}\mathrm{e}\mathrm{d}.\text{ }$ . ( )
.
$W^{n_{l}m}$ .
$.W^{n,m}$.( $.\mathrm{f}_{x_{i}}^{a_{\dot{\mathrm{r}}}}1_{n}^{n}\cdot|$ s; $\{u_{k}\}_{m}\cdot,\cdot$ {$.$.v$k$ } $\overline{m};Z$) (5.5)
$.\cdot/=$ $\sum_{\gamma\epsilon \mathrm{N}^{n}}z$H. $\prod_{1\leq i<\mathrm{j}\leq n}\frac{\Delta(xq^{\gamma})}{\triangle(x)}\prod_{1\leq i\leq n}..\frac{1-q^{|\gamma|+\gamma}\dot{\cdot}sx_{\mathrm{i}}/x_{n}}{1-sx_{\overline{2}}/x_{n}}$
$\prod_{1\leq j\leq n}\frac{(sx_{j}/x_{n})_{|\dot{\gamma}|}}{((sq/a_{j})x_{j}/x_{n})_{|\gamma|}}.(\prod_{1\leq\cdot\leq n}.\frac{(a_{j}x_{i}/x_{\mathrm{j}})_{\gamma}}{(qx./x_{\mathrm{j}})_{\gamma_{*}}}..\dot{.})$
$\prod_{1\leq k\leq m}$.
$\frac{(v_{k})_{|\gamma|}}{(sq/u_{k})_{|\gamma|}}(.\prod_{1\leq\leq n}\frac{(u_{k}x_{1}/x_{n})_{\gamma}}{((sq/v_{k}).x_{i}/x_{n})_{\gamma_{*}}}.\cdot\dot{.}.)$
.{$u$i}n $u_{1},$ $...\cdot,$ $u_{n}$
(uxl/x\tilde ... $(ux_{n-1}/x_{n})_{\gamma_{n-1}}.$ . $(u)_{\gamma_{n}}$
$\overline{.\cdot(sq/u)_{|\gamma|}}$’
(5.6)
$. \frac{(v)_{|\gamma|}}{((sq/v)x_{1}/x_{n})_{\gamma 1}\cdots((sq/v)x_{n-1}/x_{n}\cdot)_{\gamma n-1}.\cdot(sq/v)_{\gamma_{\hslash}}}$
.
$\mathit{0}.J$ . well-poised $\mathrm{Q}$ ‘be.ry”
$\prod_{1\leq 1\leq n}.\cdot\frac{.1-q^{|\gamma|+\gamma}\cdot sx_{1}/x_{n}}{1-sx_{*}/x_{n}}..\cdot$ (5..$\cdot$7)











$\cdot=\sum_{\beta\in \mathrm{N}^{n+1}}(u)^{|\beta|_{\frac{\Delta(xq^{\beta})}{\Delta(x)}\prod_{1\leq i_{1}j\leq n+1}\frac{(b_{j^{X’}}./x_{\mathrm{j}})_{\beta_{l}}}{(qx_{i}/x_{j})_{\beta}}}}.‘$.
1 $\mathcal{O}$). . $u^{N}$
$[]_{\mathrm{L}}^{-}$
. . Rogers $\text{ _{}6}..W_{5}$ .(Milne[18])
$. \frac{(aq/b_{1}\cdots b_{n}c)_{N}}{(aq/c)_{\dot{N}}}.\cdot\prod_{1\leq\dot{\cdot}\leq n}\frac{(aqx_{1}/x_{n})_{N}}{((aq/b.)x_{\dot{*}}/x_{n})_{N}}.\cdot$
.
(5..8).
$=W^{n,1}.( \mathrm{f}_{X_{1}}^{b}\dot{\cdot.}\ddagger_{n}^{n}.|a;\cdot c;q^{-N}.\mathrm{j}.\frac{aq^{1+N}}{b_{1}\cdots b_{n}c}.)$





(3.1) $marrow m+1$ uX
$./{}_{\wedge}\dot{\mathrm{C}}$ (dumlity transformation $\mathrm{f}\mathrm{o}\mathrm{r}\mathrm{m}\dot{\mathrm{u}}\mathrm{l}\mathrm{a}$ )
:
.
Proposition 5.2. ($A$ . [10])
$W^{n,n+1}(\mathrm{f}_{y_{k}^{k}}^{b}\ddagger_{m}^{m}|a;c,$ $\{d_{i}x_{i}/x_{n}.\}_{n};q_{}^{-N}\{.ex_{n}/x:\}_{n};\frac{a^{n+1}q^{N+n+!}}{BcDe^{n}})\backslash .(5.10)$
$=$ $. \frac{(a^{n+1}q^{n+1}/b_{1}\cdots b_{m}cd_{!}\cdots d_{n}e^{n})_{N}}{(aq/c)_{N}}$
.
. $\prod_{1\leq k\leq m}\frac{(aqy_{k}/y_{m})_{N}}{((aq/b_{k})y_{k}/y_{m})_{N}}\prod_{1\leq i\leq n}$.
$\frac{(ex_{n}/x_{})_{N}}{((aq/d_{i})x_{n}/x1)_{N}}.\cdot$
$\sum_{\gamma\in \mathrm{N}^{n},|\gamma|\leq N}q^{|\gamma|}\frac{\Delta(xq^{\gamma})}{\triangle(x)}\cdot\prod_{1\leq\dot{\cdot}\dot{o}\leq n}.\frac{((aq/d_{j}e)x_{1}/x_{\mathrm{j}})_{\gamma l}}{(qx./x_{\mathrm{i}})_{7t}}..\cdot.\cdot$




. $B\cdot=$. $b$1.. $b_{m}$ . $D=d_{1}\cdots d$n
$R.$emark 5.3:.[10] $.(5.10)$ Watson ..
.
[13]
. . $m=n=1$ (5.10)
$\circ$ :




. Watson $\dot{\text{ }}$ $.\text{ }$ $.[7]$
,$\cdot$ .
$\epsilon W\tau.[a;.b,$ $c,$ $d,.e,$ $q^{-N}$. ; $q.’ \frac{a^{2}q^{2+N}}{bcde}]$ (5.12)
$.=$ $. \frac{(a\dot{q})_{N}(aq/de)_{N}}{.(aq/d)_{N}(aq/\dot{e})_{N}}4\phi_{3}[\sqrt\epsilon_{/c,deq^{N}/a}^{e,aq\underline{/}b\mathrm{c}}’.\cdot\dashv$
$4\phi \mathrm{s}$














$. \cdot\prod_{1\leq 1\leq n,1\leq k\leq m}\frac{(b_{k}x_{\mathrm{i}}y_{k}/x_{n}y_{m})_{\gamma}}{(\mathrm{C}X- yk/x_{\hslash}y_{m})*\mathrm{y}\mathrm{s}}.$
‘
$=$ ,\in m(u)l\mbox{\boldmath $\delta$}l--\Delta \Delta (y(yq.)\mbox{\boldmath $\delta$})
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$\prod_{1\leq k_{1}l\leq m}.\frac{((c/b_{l})y_{k}/y_{l})_{\delta_{h}}}{(qy_{k}/y_{l})_{\delta_{k}}}.\prod_{1\leq i\leq n,1\leq k\leq m}..\cdot.\cdot\frac{((c/a_{i})oe_{i}y_{k}/_{\iota}x_{n}y_{m})_{\delta_{\mathrm{k}}}}{(cx_{1}y_{k}/x_{n}y_{m})_{\delta_{k}}}$
$q$-shifted factorial ( ffiffl Euler .









. (.Cauchy \Re $$’ ) [13]




$\mathrm{P}\mathrm{r}\mathrm{o}\dot{\mathrm{p}}$osition5.3. ( [10]) $a_{1}\cdots a_{n}b_{1}\cdots b_{m}.=c^{m}$
$. \sum_{\gamma\in \mathrm{N}_{1}^{\mathfrak{n}}|\gamma|=N}$
$x)q^{\gamma})$ l\leq \Pi i,j\leq n.((aqjxxi.$\cdot$ : $.(5.15)$
$. \prod_{1\leq\cdot\leq n,1\leq k\leq m}\frac{(b_{k}x_{i}y_{k}/x_{n}y_{m})_{\gamma\iota}}{(cx\dot{.}y_{k}/x_{n}y_{m})_{\gamma}}.\dot{.}$
$= \sum_{\delta\in \mathrm{N}^{m},|\delta|=N}.\frac{\Delta(yq^{\delta})}{\Delta(y)}.\prod_{1\leqq k,l\leq m}..\frac{((c/b_{l})y_{k}/y\iota)_{\delta_{\hslash}}}{(qy_{k}/y\iota)_{\delta_{k}}}..$.

















$W^{n,2}$ ( $.\}bi_{1}..\{_{n}^{n}|$ a; $c,e.q^{-N},$ $d_{}.q$) (5.16)




Remark 5.6. Jackson S.C.Mflne ([21]
) $n=1$ . $(5.\cdot \mathrm{i}6)$ $8W_{7}$





in , $n$. $\geq$ .2 $1\mathit{0}W_{9}$ .
:.
Corollary 5.2. ( $A$ $10W_{9}$ [10])
$.W^{\dot{n},m+2}$.( $\mathrm{f}_{X}^{b_{\dot{\iota}}}.\cdot \mathfrak{i}^{n}n\cdot|$ a;. $\{c_{k}y_{k}/y_{m}\}_{m},\cdot d,$ $e;.\{fy_{m}/y_{k}\}_{m}.’\mu fq^{N},q^{-N}.;q$) (5. 18)
$\prod_{:1\leq\dot{\iota}\leq n}.\frac{(aqx_{}/x_{n})_{N}((\mu b_{i}f/a)x_{f\iota}/x_{*})_{N}}{((aq/b_{\dot{l}})x./x_{n})_{N}((\mu f/a)x_{n}/x_{\mathrm{i}})_{N}}.\cdot$
$W^{m}$ ’$n+2(\{aq/c_{k}f\}_{m}\{y_{k}\}_{m}|\mu;\{(aq/b_{*}.\cdot f)x_{*}.\}_{n},$ $aq/df,$ $aq/ef;\{(\mu f/a)/x_{i}.\cdot\}_{n},\mu fq^{N},$ $q_{1}^{-N}.q)$
$\mu=a^{m+2}q^{\dot{m}+1}/BCdef^{m+1}$ \phi
. $m=1$ (5.18) $2n.+8W_{2n+7}$ :
$W^{n,3}$.( $\mathrm{t}_{X_{\dot{l}}}^{b_{1}}\cdot\{_{n}^{n}|a;c,$ $d.’ e;f,$ $\mu$fq$N$ , $q^{-N}j.q$). (5.19)
$(\mu df/a)_{N}(\mu ef/a)_{N}(\mu cf/a)_{N}(f)_{N}$
$(aq/d)_{N}(aq/e)_{N}$ $(\mu q)_{N}(aq/c)_{N}$
$. \prod_{1\leq 1\leq n}.\cdot..\frac{(aqx./x_{n})_{N}((\mu b_{i}f/a)x_{n}/x_{i})_{N}}{((aq/b_{i})x_{1}/x_{n})_{N}((\mu f/a)x_{n}/x_{\dot{\iota}})_{N}}$
.
.
$2n\dotplus 8W_{2n+\tau}[\mu|.\{(.aq/b_{\dot{l}}.f)x_{\dot{*}}\}_{n},$ $aq/.cf,$ $aq/df,aq/ef$,





flemark 5.7. [10] (5.15) Bailey-Jackson 1 . (5.18) Bailey .
:
$. \frac{(aq/b)_{N}(aq/c)_{N}(aq/d)_{N}(aq/e)_{N}(\mu q)_{N}(\mu f/a)_{\dot{N}}}{(\mu bf/a)_{N}(\mu f/a)_{N}(\mu ff/a)_{N}(\mu ef/a)_{N}(aq)_{N}(f)_{N}}$ (5.20.)
$10W_{\mathfrak{g}}$ [$a;b,.c,$ $d,$ $e.’ f,.\mu$fq”, $q^{-N}\mathfrak{j}q;q$]






$=. \cdot.\cdot\frac{(aq)_{N}(aq/ef)_{N}(\lambda q/e)_{N}(\lambda q/f)_{N}}{(aq/e)_{N}(aq/f)_{N}(\lambda q)_{N}(\lambda q/ef)_{N}}$
10W9 [$-\lambda;\lambda$b/a, $\lambda$c/a, $\lambda$d/a, $\cdot$e, $f,$ $\lambda af+1$/ef, $\dot{q}^{-N}$ .$q;q$]
$(\lambda=a^{2}q/.bcd)$
.
ffi .\neq . I, .(5.20) (5.21)
2
$5_{:}5^{\cdot}$ Bailey




, m=l. (5.19) $W^{n,3}$ . $W^{1,n+\mathit{2}}$. $\propto 2\hslash\dotplus 8\mathrm{t}\mathrm{t}^{\gamma_{2n+7;}}$
$2n+8W2n+7(s;u1, ..., u_{2n+5})$ $2n+5$
$u_{1},$ $\ldots,u_{2n\dagger 5}$
$u_{1},$ $\ldots,v_{2n+5}$ (5.19) 2 .
$\mathrm{B}\mathrm{a}\mathrm{i}1\mathrm{e}\mathrm{y}_{10}W_{9}$
. .










. t Bailey 2 . :
Proposition .5.4. ( Multiple Bailey transformation I (Milne-Newcomb))
$W$n.$\cdot$3 ( $\}_{x_{i}}^{e_{i}}..\cdot\{_{n}^{n}|$ a.,$\cdot$ $d,$ $f,$ $a\lambda q/1+Ne_{1}\cdots e_{n}$f; $q^{-N},$ $b,$ $c;q$) (5.23)
$=$
$\frac{(aq/e_{1}\cdots e_{n}f)_{N}(\lambda q/f)_{N}}{(aq/f)_{N}(\lambda q/e_{1}\cdots e_{n}f)_{I\dot{\nu}}}.\prod_{1\leq\dot{\cdot}\leq n}\frac{(aqx_{i})_{N}((\lambda q/e_{i})x_{i})_{N}}{((aq/\mathrm{q})x_{!})_{N}(\lambda qx_{*})_{N}}..\cdot$
.
. $\mathfrak{s}\nu^{n,3}(\cdot \mathrm{I}_{X_{\dot{*}}}^{C_{1}}.1_{n}^{n}|\lambda;aq/bc,.f,$ $a\lambda^{1+\overline{N}}q/e_{1}\cdots e_{n};\cdot q^{-N},$ $aq/cd.,$ $aq/bd;q)$
$\lambda.=a^{2}q/b\mathrm{c}d_{\text{ }}$
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Proposition 5.5. (Multiple Bailey $\cdot$ $\mathrm{t}\dot{\mathrm{r}}$ansformation $\mathrm{I}\mathrm{i}(\dot{\mathrm{M}}.\mathrm{N}\mathrm{o}\mathrm{u}\mathrm{m}\mathrm{i}.-\mathrm{Y}.\mathrm{K})$)
$W^{n,3}$ .( $\mathrm{f}_{x_{\dot{i}}}^{e_{\dot{l}}}.\mathfrak{j}_{n}^{n}|\cdot a;b,$ $c.’ d;q^{-N1+N}.,$$f,$ $a\lambda q/e_{!}.\cdot\cdots$ $f$ ; $q$) (5.24)
$= \prod_{1\leq 1\leq n}.\frac{(aqx\dot{.})_{N}((aq/e_{1}f)x)_{N}((\lambda q/e_{i})z_{1})_{N}((\lambda q/f)z_{\dot{\iota}})_{N}}{((aq/e_{i})x_{-})_{N}((aq/)x_{i})_{N}(\lambda qz_{i})_{N}((\lambda q/\mathrm{q}f)z_{\dot{\tau}})_{N}}j.\cdot..\cdot.$
... $W^{n,3}.\cdot.(.\cdot 1_{\hslash}^{e_{1}}.\cdot \mathrm{I}_{n}^{n}|\lambda;aq/cd,$ $aq/bd,$ $aq/bc;q^{-N},$ $f,$ $a\lambda q^{1+N}/.e_{1}\cdots e_{n}f;q)$
.
$\lambda=$. $a^{2}q/bcd$. 4 /el... $e_{n}x_{1}$.
.
Rein$ark\cdot 5.8$ . (5.23) Milne-Newco.$\mathrm{m}\mathrm{b}$ ( $\mathrm{M}.$iln.e [21]
) . (5.23) (5.24) $n.=1$.
$=\mathrm{B}\mathrm{a}\mathrm{i}\mathrm{l}\mathrm{e}\mathrm{y}\text{ _{}10}.W_{9}.\text{ }$ (5.21)
.
. . [10]. $\text{ }$
. Sears (5.13) ([1.1]
.
$[10]_{\backslash }$ [11] Kajihara-Noumi [13] $\text{ }$. t\llcorner \rightarrow .
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